Regulation of smooth muscle cell growth, function and death in vitro by activated mast cells--a potential mechanism for the weakening and rupture of atherosclerotic plaques.
The fibrous cap of a lipid-containing atherosclerotic plaque consists of collagen produced by arterial smooth muscle cells (SMCs) of synthetic phenotype. A thick cap protects the lipid-rich core, whereas a thin cap predisposes it to rupture, with ensuing acute clinical complications, such as myocardial infarction. Among the pathological mechanisms leading to plaque weakening and rupture, one possibility is loss of the matrix-synthesizing SMCs. Indeed, caps of ruptured coronary plaques contain a reduced number of SMCs. In contrast, in such lesions, the number of activated inflammatory cells, such as mast cells, is increased, suggesting that they may regulate the SMC number. We have shown that heparin proteoglycans secreted by activated mast cells can efficiently inhibit proliferation of SMCs in vitro and reduce their ability to produce collagen. Chymase, a neutral serine protease secreted by activated mast cells, can also inhibit SMC-mediated collagen synthesis by a transforming growth factor-beta-dependent and -independent mechanism, and moreover, cause degradation of the collagen matrix by activating latent interstitial collagenase (MMP-1). Furthermore, chymase can induce SMC apoptosis by degrading the extracellular matrix component fibronectin necessary for SMC adhesion, with subsequent disruption of focal adhesions and loss of outside-in survival signaling. Thus, activated mast cells may participate in the weakening and rupture of atherosclerotic plaques by secreting mediators, such as heparin proteoglycans and chymase, which affect the growth, function and death of arterial SMCs.